ABSTRACT -The objective of this study was to identify and quantify benchmarks of milk production systems. The technological profile and size, livestock and economic indicators of sixteen farms in the region of Triângulo Mineiro were analyzed. Indicators correlated with rate of return on capital (RRC) were identified and quantified in four scenarios of RRC (6, 8, 10 and 12% per year). The correlated indicators and their respective values in the four scenarios were: land (99, 90, 81 and 73 ha); relation of total cows in lactation (74, 77, 79 and 82%); lactating cows per area (0.89; 0.99; 1.11 and 1.22 cows/ha); milk production per lactating cow (12.04; 13.00; 13.96 and 14.92 liters/cow/day); milk production per total cows (9.19; 10.23; 11.27 and 12.31 liters/cow/day); labor productivity (322, 349, 375 and 402 liters/day/man); land productivity (4351, 5236, 6120 and 7004 liters/ha/year); participation of total effective operational cost of activity in the gross revenue of the activity (69, 66, 63 and 60%); participation of total operational cost of activity in the gross revenue of the activity (80, 76, 72 and 69%); participation of total cost of activity in the gross revenue of the activity (93, 88, 82 and 77%); labor cost in relation to milk gross revenue (15, 13, 11 and 9%); profitability (15, 19, 23 and 28%); and capital investment in the activity in relation to daily milk production (922, 829, 736 and 644 R$/liter-day). The productivity of the factors land and animals present more correlation with profitability than labor productivity, regardless of the production size.
Introduction
In an environment of high competition, uncertainties and gain margin reduction in which the milk producers are inserted, the effectiveness in decision-making assumes a fundamental role to the sustainability of the activity.
Sustainability can be understood as the ability of long term survival (Oliveira & Pereira, 2009) . From this point of view, the role of economic management is to assist the organization in searching and maintaining the profitability index attractive enough to ensure long term business (Oliveira & Pereira, 2009 ). Thus, the identification and quantification of the profitability modulating factors is necessary.
Among the planning methods, the identification and analysis of benchmarks stand out by their security and accuracy, since the values are directly obtained from production units present in the same economic environment (Oliveira et al., 2007) . In this sense, studies have been done proposing to identify the main livestock and economic indicators that influence profitability of milk production systems in Brazil (Krug, 2001; Gomes, 2005; Oliveira et al., 2007) .
However, the dynamic character inherent in the production environment, the high socioeconomic, cultural, soil and climate diversity that characterize the production systems, associated with the fact that the dairy livestock is present in more than 80% of the cities of Brazil, imposes the necessity of studies by region (Oliveira et al., 2007) .
Thus, the objective was to identify and quantify milk production system benchmarks in Triângulo Mineiro, which is the largest milk-producing region of Brazil (IBGE, 2011) .
Material and Methods
To identify and quantify the benchmarks, sixteen milk producers were surveyed, located in the region of Triângulo Mineiro, participants of the Educampo/ Sebrae project. Data were originated from monthly records, collected between January and December 2006, whose monetary values were adjusted to January 2007 by IGP-DI (Índice geral de preços de disponibilidade interna) (FGVDADOS, 2011) .
The surveys were based on the neoclassic production theory, in which the companies pursue profit maximization or cost minimization through great combination of production factors and agricultural inputs, which are bound to certain technological patterns (Ferguson, 1996) . The technological patterns, on the other hand, were preordained by the selection of benchmarks.
The technological profile, size indicators, livestock indicators and economic indicators of the companies were analyzed in this study according to Oliveira et al. (2007) . The correlated coefficients of the size, livestock and economic indicators with the rate of return on invested capital were determined with the objective to identify those that affect the economic performance of the companies, according to Oliveira et al. (2007) . The correlation procedure adopted was of Pearson, applying the "t" test with 10% probability level.
After the identification of the indicators that have correlation (P<0.10), regression equations were generated to each indicator according to the rate of return on invested capital, to quantify the benchmarks (Oliveira et al., 2007) . The values of each indicator were estimated considering four scenarios of real rate of return on invested capital: 6, 8, 10 and 12% a year.
Results and Discussion
The production systems analyzed were characterized for presenting crossbred herds with predominance of Holstein, Gyr and Nellore breeds. The predominant genotypic is composed of 75% of Holstein and 25% of Gyr. Despite the predominance of the Holstein breed and the use of milking machine in most of the farms (81%), most of the producers use the calve to stimulate the milk letdown (75%) and do the milking with the calve standing (Table 1) . This is mainly because the region is traditionally of beef cattle, where there is an old culture thought that in order to produce milk, the cow needs the presence of the calve; the absence of the calve in this moment causes reduction in the period of lactation. Without the presence of the calve, the milking is more agile and the system of rearing calves outside the milking environment is also more efficient by the livestock and economic point of view. According to Ruas et al. (2006) , the presence of the calve at the time of milking does not influence the service, return to the heat and the heat demonstration rates and pregnancy until the 120 days postpartum on crossbred Dutch Zebu cows with varied blood rate.
The high use of the milking with the presence of calves, in this case, is not an indicative of low technological level. It may be explained by the valorization of the calves that are used in beef cattle raising due to the large area availability and by the presence of industries in the region. Therefore, because there is no buyer of newborn calves and because of the not very high productivity of the herd, none of these farms donate or sell calves right after the birth. The calves are representative of the composition of the property income at the end of the year. This practically prevents these animals from being eliminated at birth.
The production systems are not characterized by familiar systems; only 19% use familiar labor. Most of the properties (81%) do not use hired labor to perform the work (Table 1) . This shows the important role of the activity in the region on the generation of employment and income to the cities. According to the Dairy Livestock Survey of 2005 in Minas Gerais, on average, 44% of dairy properties use familiar labor, on the production stratum of 500 to 1000 liters of milk a day, 34% of used labor was familiar.
The systems analyzed were intensive in the use of technologies. All of them conduct two daily milking sessions and most (81%) use artificial insemination (AI), higher than the 12.9% found in the dairy livestock survey in 2005. Most of them (81%) use concentrate as an important input of production during the rainy period and the whole in the dry season (May to October) ( Table 1) . A remarkable feature of the region is the use of pasture to feed the cows in the rainy season (November to April). In this case, 100% of the properties analyzed use pasture as the only source of roughage in the summer (Table 1) . The use of pasture as the only source of provision of forage to the animals in the rainy season constitutes one of the main advantages of economic competitiveness of these production systems studied (Silva et al., 2008) .
For the dry season, 62% of the companies use corrected sugar cane as source of hay and 38% use silage (corn and sorghum). No farm uses pasture irrigation (Table 1) .
This feeding system seems to be compatible with the herd of the region that presented an average daily milk production of 11.17 L/cow in lactation (Table 3) . Animals with this production potential are very well-served nutritionally with the feed mentioned above and have a great possibility of providing a good benefit-cost ratio. According to Magalhães et al. (2006) , the replacement of corn silage by sugar cane in complete diets containing 40% of concentrate to cows in lactation with average daily production of 24 kg of milk did not compromise the use of nutrients and the stability of the rumen. In the same study, the authors concluded that the replacement of up to 33% of corn silage by the sugar cane was technically and economically viable.
Another sign of the good technological level of these companies studied is that 100% of them do a monthly milk control, complete reproductive control and financial control. Moreover, 69% use grazing system with intermittent stocking (Table 1) . Few farms (38%) do pasture fertilization. This is possibly due to the high availability of area in the region. With the entry of other activities in this region, especially sugar cane, probably more properties will intensify the use of area through the use of fertilizer on pastures. Other technologies considered more sophisticated, with the use of BST (bovine somatotropin), AIFT (artificial insemination at fixed time) and ET/IVF (embryo transfer and in vitro fertilization) are already being used respectively in 31%, 25% and 6% of the analyzed properties (Table 1) . Another feature of the region is that 100% of the properties raise females for future replacement of the dams.
The daily milk production average was 803.34 liters, with variation between 259 liters to 2,168 liters/day (Table 2) . This minimum production places this group of producers in the category above 200 L/day, which, according to the dairy livestock survey of Minas Gerais of 2005, accounts for 20% of the producers and are responsible for 68% of the milk produced in the state of Minas Gerais. Similar value was found by Fassio et al. (2006) , in which farmers producing over 250 liters a day accounted for 32% of the production of the same category and 67% of the total milk produced in a sample distributed throughout the state of Minas Gerais.
The average area used for dairy livestock in these properties was 110 ha (Table 2) , lower than the 130 ha, which, according to the dairy livestock survey of Minas Gerais of 2005, was the area used by the producers to produce from 500 to 1000 liters of milk a day. As was also found in that survey, the higher price of land was located exactly in Triângulo Mineiro. With this fact, there is an evident necessity of the farms from this region to intensify the use of their areas in relation to the other regions of the state. However, this area still is very large compared with other regions, such as the state of São Paulo, where the price of the land is higher and the intensification of the area is a matter of survival in the activity.
In the region of Ituiutaba-MG, there is already a great demand for land for cultivation of sugar cane. According to data from the Livestock Department of Ituiutaba, approximately 20 to 25% of lands of the city will be occupied by this culture for production of sugar and alcohol, until 2010. These areas had been previously used mainly by livestock. The events indicate that there is need for further intensification of milk production area in this region, in order to excel these new options of activities.
The mean productivity of lactating cows was 11.17 L/day, with variation between 5.17 and 17.53 daily liters (Table 3) . This production is compatible with the described system that uses crossbred Holstein-Zebu animals with predominance of ¾ Holstein, pasture as the main source of forage in the rainy season and sugar cane for roughage supplementation in the dry season. This mean can increase if more caution is given at the selection of animals and small adjustments are done in the nutritional management of the herd. These feeds have potential to produce much more when animals of greater genetic potential are used. In Minas Gerais, the production was 8.1 L/cow in lactation in the dairy livestock survey of 2005, while with producers of 500 to 1000 L/day, the average was 10.47 liters per cow in lactation a day. Fassio et al. (2006) found 10.39 L/cow in lactation in the overall average of a high sample of producers monitored by Emater-MG in the entire state of Minas Gerais. The total proportion of lactating cows was 71.58%, below the amount of 83%, considered as ideal ( Table 3 ). The percentage of cows in lactation is mathematically expressed by the ratio between the numbers of cows in lactation in relation to the total number of cows (%CL = NCL/TNC) (Oliveira et al., 2007) . This indicator is affected by the lactation persistence of the animals (genetic mainly) beyond the reproductive efficiency, which is directly affected by nutrition, health and general reproductive management of the herd. In Minas Gerais, in the survey of 2005 for the dairy livestock, the average was 66% in relation to the total cows. In the study conducted by Fassio et al. (2006) , the average found was 56% of lactating cows per total cows for the producers of above 250 L/day and 55% in the overall average of the sampled in the entire state of Minas Gerais.
The percentage of lactating cows in relation to the total herd was 33.3% (Table 3 ). The ideal for this indicator is to be close to 60%, with the minimum value of 40%, according to the data center of the Educampo Project. The result of 33.35 is far from ideal. Besides the factors previously mentioned, this indicator is influenced by the efficiency of rearing females of the herd. The higher the age at first calving, the higher the number of unproductive animals in the system and consequently the lower the representativeness of lactating cows in relation to the total herd. In order to become more efficient and have more cows in production, there is need to improve the rearing systems of calves and heifers of these farms, which is currently very long (35 months). For the described system, the age of first calving of 30 months seems to be more compatible compared with the current 35 months. In addition to anticipating the age at calving, better fed and well-managed animals are more likely to express their genetic potential.
Two other indicators considered as factors of intensification and related to the use of land are lactating cows and milk production per hectare. The average of cows in lactation/ha was 0.65 (the ideal considered by the Educampo Project data center is at least 1 cow in lactation for each hectare used in the dairy activity). For the production by area, there is no value considered ideal, but the consensus is that the higher production per hectare balanced with the production system, the better the rate of return on invested capital. The obtained values of 0.65 cows in lactation/ha and 2,660.37 L/ha/year are considered low and reinforce the need for a further intensification in the use of the land factor (Table 3 ). This statement is reinforced when it is found that the land represents a lot in the total invested capital. In the dairy livestock survey of Minas Gerais of 2005, the land represented 70% of the total investment in milk production. Fassio et al. (2006) found an average of 2,529 L of milk/ha/year for the producers of above of 250 L/day and the overall average in Minas Gerais was 1862 liters. The dairy livestock survey of Minas Gerais of 2005 showed 1,188 liters/ha/year in the overall average of the state. This low production per area certainly influenced the rate of return on capital of only 1.92% a year to the producers interviewed in the survey of 2005.
The labor productivity was 288.77 liters per man a day (Table 3) . With the constant increase in the labor cost, the major efficiency of labor is always necessary. In this case, there is also no ideal value, but the more milk produced by men, the better the economic result of the activity, considering the other factors in balance. For the data center of the Educampo Project, on farms that use milking machines, this value must be superior to 450 liters, while for the manual milking, it must be about 250 liters a day. In Minas Gerais, in the dairy livestock survey of 2005, the average milk per man was 182 L/day, and in the stratum of producers of 500 to 1000 daily liters of milk, it was 297 L/man/day. In the survey conducted also in Minas Gerais by Fassio et al. (2006) , the values found were very close to the ones from the 2005 survey. They reported 293 and 218 L/man/day, respectively, to the producers with above 250 L/day and to the overall average of the state. The gross revenue of milk/gross revenue dairy activity was 80% (Table 4) . It means that 20% of the dairy activity gross revenue was from animal sales and other sources of revenue. This value is compatible with the other features of the production systems of these properties, mainly in relation to the productivity of lactating cows. For the Educampo data center, a livestock and economically balanced production system shows the following relation between the productivity of lactating cows and the share of the milk income in gross revenue of a dairy business. For production lower than 8 liters per lactating cow a day, the milk gross revenue represents 60% to 70% of the dairy activity gross revenue. For production of 12.1 to 18 liters per lactating cow a day, the milk represents 80.1% to 90% of the dairy activity gross revenue; and for systems that have animals producing more than 18 liters/ day, milk represents 80.1% to 90% of the dairy activity gross revenue.
The expenditure on concentrate of these pasturebased milk production systems is usually lower than the cost on feedlot systems of Holstein cattle. In this case, the value found is compatible with the described system and is 26.9% of the gross revenue of milk, in other words, for every 100 liters of milk produced, 26.9 liters are spent with concentrate to all the animals of the herd (Table 4) . According to the Educampo Project data center, the most efficient farms with these features of production spend 30% less than the milk gross revenue with concentrate to the herd.
For labor, the more economically efficient farms spend less than 15% of the milk gross revenue. The value found in this study was the average 16.72% (Table 4) . There is need to improve the labor productivity, in order for this indicator to become appropriate with the production system features of this analyzed group.
As a management tool, it is essential that the company have the accurate knowledge of its cost of production. In this methodology analyzed, the cost is split in three different levels: the effective operational cost (EOC), important in a short-term analysis; the total operational cost (TOC), instrument of analysis in the medium term considering the depreciation of improvement and machines and finally the total cost (TC), which is an instrument of analysis in the long term. In a temporal analysis, the EOC shows us the availability of the activity in the short term, while the TOC and TC show us if the production system has sustainability in the short and medium terms (Oliveira et al., 2007) . In this sense, the farms must always seek to work with positive gross margin. The negative gross margin cannot pay off the immediate expenditures for the production and, in this case, the best option, from the economic point of view, is to quit the business.
In the analysis of net margin, it was found that the companies were able to remunerate the damage (depreciations) of the production factors as improvements, machines and equipment beyond compensation or familiar labor (Table 5 ). This remuneration might be higher, equal to or lower than the interest of market opportunity, which might be measured through the profit. As for the profit, there are three possibilities of different situations. The zero (normal) profit is a state of equilibrium, in which the business compensation is compatible with the opportunity interest established. In the case of negative profit, it shows that the compensation is lower than the opportunity interest established. And finally, in case of more than zero profit (supernormal profit), it means the business compensation is higher than the opportunity interest established (Oliveira & Pereira, 2009 ). The annual values found for gross margin, net margin and profit were respectively R$ 40,688.00, R$ 23,065.00 and R$ 9,155.00 ( Table 5 ).
The negative profit shows the necessity to improve the business compensation in order to become more competitive than the interest of 6% a year used in this study with market opportunity interest. In the long term, the business attractiveness of these farms analyzed is lower than the opportunity interest; some of them may withdraw from the production system or adapt in order to improve the economic result. In short and medium terms, the companies are well compensated, in which the monthly disbursements with agricultural inputs, depreciation and own labor compensation are being paid.
Effective operational cost, total operational cost and total cost milk represented 72.04%, 84.46% and 100.24% of the milk price (Table 4 ). According to the Educampo Project data center, the values for these three indicators must be respectively 65%, 75% and 85%. With the values obtained, it can be verified that more milk than the recommended is being spent to pay the production cost. In the short and medium term analyses, the business is being compensated properly to pay the disbursements, depreciation and own labor. As previously mentioned, here one can also conclude that in the long term analysis the activity is not attractive from the economic point of view. Over 90 liters of milk are spent to pay the production cost of 100 liters.
The average rate of return on invested capital was 3.46% a year, lower than the real rate (nominal rate minus inflation) of opportunity interest set previously in the profit calculation (6% a year) (Table 6 ). This value classifies the business as of low attractiveness, due this remuneration is less than the market opportunity. With time, if an improvement in remuneration of the capital invested in these dairy livestock properties does not happen, there may be migration to other businesses.
The low remuneration obtained can be explained mostly by the high capital invested by these companies. For each liter of milk produced daily, there is R$ 1,039.29 invested. It is a very high value compared with the volume of milk produced per day. According to the Educampo Project data center, this value should not be over R$ 500.00. With this valuable management information, the companies can take corrective actions to improve their economic performance. Livestock adjustments must be made for the economic part to be satisfactory and become more attractive when compared with other businesses.
Among the production factors, the resources cows in lactation and total cows of the herd do not present correlation (P>0.10) with the rate of return on invested capital (Table 7) . On the other hand, the land factor showed high positive correlation (P<0.10) with profitability (Table 7) .
Two other indicators related to the use of land (number of lactating cows per area occupied by the herd and land productivity) also had high positive correlation (P<0.10) with the rate of return on capital (Table 7) . The land has big impact on the economic performance of the activity due to the high percentage that it represents, in most of the properties, on the total invested amount. In some cases, the land represents 70% of the invested capital, according to the 2005 Minas Gerais dairy livestock survey. Although it is largely used and promoted as being a deciding factor in determining the activity remuneration, the daily milk production in this case did not have correlation with the remuneration rate of capital (Table 7) . Both the lack of correlation of the number of lactating cows and the daily milk production with the economic business performance are perfectly understandable. One can have a high number of cows with low remuneration of capital, if the production of these animals is incompatible with the expenditures with the business. On the other hand, a low number of animals may proportionate good capital remuneration if their production is balanced with the structuring of the production costs (mainly the overhead costs). Concerning the daily production, the same previous analysis can be done. To just increase the production might not be sufficient to obtain the best capital return; there is need to match the production increase with strict control of the production costs. When operating with a negative net margin or gross margin, for example, the production increase alone would never be able to improve the rate of return on capital. On the other hand, a simple adjustment on the cost structuration may be sufficient to proportionate a better rate of return on capital with no increase in the daily milk production.
As opposed to what Oliveira et al. (2007) observed, there was no correlation (P>0.10) between the relation of cows in lactation per total herd and the rate of return on capital. The relation of labor cost and concentrate feed cost with milk gross revenue did not have a correlation (P>0.10) with economic performance (Table 7) . Although labor and concentrate are the two main components of cost in the dairy livestock production, their expenses in relation to gross revenue of the dairy business did not show correlation (P>0.10) with rate of return on capital. This is possibly due to the fact that the other agricultural inputs that were spent in the milk production have their use adjusted to compensate the higher or lower expenses with the labor and with the concentrate. This lack of correlation (P>0.10) of the two agricultural inputs with the rate of return does not reduce the importance of optimizing their use, especially labor, which, in the last years, has gone through continuous real adjustments above the inflation value. According to Gomes (2008) , although the labor productivity has been higher in the last years, the salary increase caused an elevation of 7.7% a year in total cost with labor in the period from 2002 to 2007. The analyzed sample was the milk producers that participated in the Educampo project.
The milk price and the total stock of capital invested in the business also did not have correlation (P>0.10) with the rate of return on capital. The ratio of lactating cows per total cows of the herd (indicator known as percentage of lactating cows) showed to be highly correlated (P<0.10) with the rate of return on capital (Table 7) . The factors lactating cow productivity, lactating cows per total cows and labor productivity had correlation (P<0.10) with the rate of return on capital. The ratio of effective operational costs, total operational cost and total cost with the milk price had high negative correlation (P<0.10) with the rate of return on capital (Table 7) . According to the Educampo Project data center, the effective operational cost, total operational cost and total cost per liter of milk must be respectively lower than 70%, 80% and 90% of the milk price. The higher these values, possibly the lower the gross margin, net margin and business profit, and consequently the lower the capital remuneration invested in the activity, which is calculated using the net margin divided by the total involved in the production.
The relation net margin per business gross revenue was highly correlated (P<0.10) with the profitability. This indicator (profitability) represents the business gross revenue percentage that remained after the disbursements were paid (effective operational cost) and also the depreciation and own labor or compensation.
The relation capital invested in the activity per milk produced daily also had negative correlation (P<0.10) with the rate of return on capital. According to Gomes (2005) , this indicator is very important for the evaluation of the efficiency of milk production systems, since the higher the invested value to produce, the higher should be the net margin to obtain a good rate of return on capital.
To obtain a rate of return on capital of 12% per year, the area used for dairy livestock should be of approximately 73 ha (Tables 8 and 9 ). In the dairy livestock survey of Minas Gerais of 2005, the average area used on milk production by the producers was 57 ha. Those that produced 500 to 1000 liters of milk per day (category which fits the producers who formed this study sample), were using 130 ha. For the producers of the 2005 sample survey, this larger quantity of area (130 ha) was possibly crucial to the rate of return on capital, which was 3.72% a year for the category 500 to 1000 liters per day.
The percentage of lactating cows (lactating cows/ total cows) must be 82% to achieve 12% of RRC. This evidence reinforces the theory that to have an economically competitive production, a herd must have, on average, Table 8 -Regression parameters, probability descriptive levels (P value) and determination coefficients (r 2 ) of the economic, animal performance and size indicators, in relation to the rate of return on invested capital (RRC, % a year) Regarding the stocking indicator, 1.22 cows in lactation per ha were necessary to achieve 12% remuneration rate of capital. With 0.89 cows in lactation per ha, in this study, the annual remuneration rate of capital invested in the activity obtained was 6%. For the Educampo Project data center, this indicator should be of at least one cow in lactation for each ha destined to the dairy livestock, to proportionate a good economic performance.
In this study, the observation by Oliveira et al. (2007) , that the animal productivity is of major importance in the remuneration rate of capital was confirmed. To achieve 6, 8, 10 and 12% of RRC, the milk production in lactation necessary was respectively 12, 13, 14 and 15 L/cow/day. Increase in productivity per cow with balanced costs results in better remuneration to capital.
To achieve 12% in the remuneration rate of capital, the labor productivity was 402 L/man/day. This value is high, if considering the milking done manually. Thus, there is a need for milking mechanization as an important tool to increase the labor productivity and consequently improve the economic result of the activity. In this case, 81% of the properties use mechanized milking. In the survey of Minas Gerais of 2005, the average of 182 liters of milk per day/man was found among the producers (with 17% of the farms using milking machine). This average is far behind 322 daily liters per man, necessary to obtain 6% of RRC among the producers of the region of Ituiutaba-MG. The value found in this study shows the need to intensify the production per day/man, to be well succeeded in the dairy livestock activity in the region of Triângulo Mineiro. This is possibly due to the fact that the labor cost in this region is relatively high due to the several job offers available mainly from the sugar cane mills. In the same survey of Minas Gerais of 2005, the producers of 500 to 1000 L of milk/day presented a production of 297 L/man a day. Not coincidentally, the RRC of this group, which was part of the 2005 survey, was 3.72% a year.
The main indicator that measures the use of land efficiency, is the milk production per ha a year. In this study, to achieve 6 and 12% of remuneration rate of capital a year, the values 4,351 and 7,004 L/ha/year were respectively found. In the dairy livestock survey of Minas Gerais of 2005, the values found for the state average and for the group of 500 to 1000 liters/day were respectively 1,188 and 1,955 L/ha/year. The state average is far behind the 4,531 liters per ha per year needed to obtain 6% of RRC among the producers of Ituiutaba-MG, in Triângulo Mineiro. The hectare price of bare land of approximately R$ 6,000.00 in the region of Ituiutaba-MG has direct influence in the need to produce high quantity of milk per area aiming at a good invested capital remuneration rate.
Values of 61, 69 and 77% were found respectively for the relation effective operational cost, total operational cost and milk total cost with the milk price, to achieve 12% of RRC. According to the Educampo data center, the production systems of higher efficiency presented values close to 65, 75 and 85% for the three respective levels of milk price cost. For the study in question, these values should be slightly lower than those recommended by the Educampo data center.
One of the inputs of big impact on milk production in most of the systems is labor. In this case, the value of milk gross revenue spent with hired labor reached 9%, to obtain 12% on remunerate rate of capital invested in the activity. According to the Educampo data center, the value spent with labor by the higher-efficiency farms is of about 15% of milk gross revenue. Once again, the region of Triângulo Mineiro differs a little from the general recommendation of the data center. In this case, only 9% of the milk gross revenue can be spent with labor to obtain capital remuneration rate of 12% a year. Spending 15% of the milk gross income to pay the hired labor, in the case of producers sampled in the region of Ituiutaba-MG, would be sufficient for a remuneration rate of capital of only 6% a year.
To achieve 12% on RRC, the farms of these groups can have invested capital in the value of R$ 645.00 per liter of milk produced a day. This value is much lower than that found in the dairy livestock survey of Minas Gerais in 2005, which was R$ 2,440.00 per liter of milk produced a day. With this high invested value to produce one liter of milk daily, the remuneration rate of capital would be high for the producers sampled by the 2005 survey. With this high invested value to produce a liter of milk daily, the remuneration rate of capital would hardly be high to the producers sampled in the survey of 2005. Confirming the expectation of low economic performance, in the survey, the RRC was 1.92% a year in the average of the state. According to the Educampo Project data center, the invested capital value to produce a liter of milk daily in companies of good economic performance is lower than R$ 500.00. For the data center, values above this compromise the remuneration rate of capital performance. In this study, the values surpassed R$ 500.00, but with remuneration rates of capital relatively attractive in the financial market. Even the R$ 922.00 R. Bras. Zootec., v.41, n.10, p. [2279] [2280] [2281] [2282] [2283] [2284] [2285] [2286] [2287] [2288] 2012 invested per liter of milk produced daily still proportionate a RRC of 6% a year. These differences between the values reached and the literature quotes reinforce the arguments of Oliveira et al. (2007) about the necessity of these indicators to be analyzed in a regionalized way in order to eliminate the effects caused by socio cultural and even economic and climate particularities, in which the systems are inserted.
Conclusions
The productivity of the factors land and animal present higher correlation with profitability than the factors associated with labor productivity, regardless of the production size, in dairy cattle production systems. Benchmarks obtained for the Minas Gerais state differ from global rates, which indicates the necessity for regionalized studies.
